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PEPTIDE ¥MCCm TO PPBIEKT DEKUPmr OF SEVERAL HERPES ¥IRUS IMFECTIOHS 

MO/OR ATHEROSCLEROTIC PLJIQUE 

SPgCIFTCATinW 

CROSS REFEREKCE TO REUTED APPLICATIONS 

This appllcatlmi is « continuation-in-part of US patent 
application 08/281,702 filed 27 July 1994. 

FIELD OF THE INVENnON 

This invention relates to a vaccine against herpes virus for 
treatment and prevention of the developoent of several herpes virus 
infections and/or atherosclerotic plaques. More particularly the invention 
relates to a herpes vaccine containing peptides encoded by parts of herpes 
virus ONA with hoawlogy to alpha-subunits of humn 6 proteins and that acts 
as a prophylaxis against pathogenic developnent of several herpes 
infections and/or atherosclerotic plaque in a namalian subjected 
susceptible thereto. 

BACKeRouwn np thp TWYFHTTffl 
It is generally accepted that atherogenesis is triggered by 
primary injury to the endothelial lining of the arterial walls. This 
injury is believed to be the result of exposure of the underlying smooth 
muscle cells to several factors of non-infectious origin (hormones, low 
density lipoproteins, growth factors, among others). The prevailing view 
is that human atherosclerosis (AS) is a pleiotropic process with various 
causes. See Ross, R., The Pathogenesis of Atherosclerosis: An Update, New 
England J. Ned., 314, 488 to 500 (1986). 
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A funda«ei»tally new etiological factor: herpes virus infection 
was reported by Fabricant et al. who deaonstrated that chickens infected 
with Marek Disease Virus (HDV) have an unusually high incidence of 
atherosclerotic plaque (ASP) In the arteries. See Fabricant, C.G. et al, 
Virus-Induced Cholesterol Crystals, Sclfinc£_, 181, 566 to 567 (1973); and 
Fabricant, C.S. et al. Virus- Induced Atherosclerosis, J. Effl. Ke^. . 1*8, 
335 to 340 (1978). Since that tiaie data have been accumulated suggesting 
herpes virus in AS in hunans. It was shown that different herpes viruses 
can alter snooth nuscle cells lipid letabolis. and Induce cholesterol and 
cholesterol ester accuowlation in these cells. See Fabricant, C.G. et al, 
Herpes Virus Infection Enhances Cholesterol and Cholesterol Ester 
AccuMlation in Cultured Arterial Smooth Huscle Cells, ftB. J. P*thQl » 105, 
176 to 184 (1981); Fabricant, C.6. et al. Herpes Virus-Induced 
Atherosclerosis in Chickens. Fed. Prw.> 42. 2476 to 2479 (1983); Helnlck, 
J.L. et al. Cytoaegalovirus Antigen within Human Arterial Swoth Muscle 
tolls. UnSfit. ii. M« to W7 (1983); Syorkey. F. et al. Herpesviridae in 
the Endothelial and Swwth Muscle Cells of Proxiaal Aorta in 
Atherosclerotic Patients. FXff. M. P«th9l. «. 328 to 339 (1984); Hajjar 
et al. Virus-Induced Atherosclerosis: Herpes Virus Infection Alters Aortic 
Cholesterol MetaboliSB and Accumilation, ftw. J. Prthffl.^* 122. 62 to 70 

(1986) ; Adas et al. High Levels of Cyto«egalov1rus Antibody in Patients 
Requiring Vascular Surgery for Atherosclerosis. Uocsi. 2, 291 to 293 

(1987) ; Petrie. Association of Herpesvirus/Cytoioegalovlrus Infections with 
Human Atherosclerosis. Pm. Hed. Ylrftl., 35. 21 to 42 (1988); firattan. 
M.T. et al. Cytomegalovirus Infection is Associated with Cardiac Allograft 
Rejection and Atherosclerosis. ,1. A, m, A^SffC 261. 3561 to 3566 (1989); 
He Donald. IC. et al. Association of Coronary Artery Disease in Cardiac 
Transplant Recipients with Cytomegalovirus Infection, ftm . Q, Car^lffl. . 64, 
359 to 362 (1989); Visser et al, firanulocyte-Mediated Injury in Herpes 
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SiBplex virus- Infected Hunan Endothellun, Lab. Invgrt . 60, 296 to 304 
(1989); Nelnick, J.L. et al. Possible Role of Cytonegalovlrus In 
Atherogenesis, J. fin, flssw,. 263, 2204 to 2207 (1990); BruggeflMn, C.A. et 
al, The Possible Role of Cytomegalovirus In Atherogenesis, Proo. tted. 
XlraL.. 38, 1 to 26 (1991); Nelnick. J.L. et al. Accelerated 6raft 
Atherosclerosis Following Cardiac Transplantation; Do Viruses Play a Role?, 
Clin. Cartlffl. , 14 (Supp. 11), 21 to 26 (1991); and Hajjar . D.P., Viral 
Pathogenesis of Atherosclerosis, Am. J. Path»i 133, 1195 to 1211 (1991). 

In addition the DMA of various herpesviruses showed positive 
hybridization with ASP ONA; see Benditt. E.P. et al. Viruses In the 
Etiology of Atherosclerosis, Pme. toti a^.^, go, 6386 to 6389 
(1983); I>yr2ak, R. et al. Detection of Specific ONA Segments of Marek's 
Disease Herpes Virus in Japanese Quail Susceptible to Atherosclerosis, 
ftthem<;1em1S . 68, 77 to as (1987); Petrle, B.L. et al. Nucleic Acid 
Sequences of Cytonegalovlrus in Cultured Hunan Arterial Tissue, J. inf. 
Cli., 155. 158 to 159 (1987); Yanashiroya, H.M. et al, Herpesvirldae in 
Coronary Arteries and Aorta of Young Trauna Victins, Am. J. Pathol . 130. 71 
to 79 (1988); and Hendrix, M.6.R. et al. The Presence of Cytonegalovlrus ' 
Nucleic Acids in Arterial Halls of Patients Suffering Fron Grade III 
Atherosclerosis, 

^. J. Pathol.. 134, IlSl to 1157 (1989). 

No systematic attenpts to demonstrate a viral presence in ASP 
by direct isolation of Infectious HSV fron ASP and by detection of viral 
replication in ASP by Electron Nicroscopy have been reported. A viral 
presence in ASP would explain the presence of HSV-like ONA in ASP, and 
redirect research to detemine the nolecular nechanisns of viral 
involvement in etiology of atherosclerosis. In such a case, the 
possibility of a contanination of ASP in the blood vessels by HSV also has 
to be excluded. 
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None of the tbove references deals with the preparation of a 
vaccine against any fom of the herpes virus. The following reference 
deals with the preparation of a herpes vaccine against Marek's Disease 
Herpes-Vims in chickens: Fabricant, J. et al, Vaccination Prevents 
Atherosclerosis Induced by Marek's disease Herpesvirus, College of 
Veterinary Medicine and Medicine. Cornell University, Ithaca and New York, 
H.Y. The reference appeared as an abstract in the Federation of Anerican 
Societies for Experlnental Biology, 65th Annual Meeting. Atlanta {1981). 

The vaccine eaployed against Marek's Disease Herpesvirus in 
chickens was derived fro* Turkey herpesvirus (HVT). There is no indication 
that a vaccine against atherosclerosis caused by huwn herpes virus could 
be prepared. There is cerUlnly no suggestion to eaploy a herpes vaccine 
containing ho«)logou$ peptide $e<|uences to those of the viral ONA found in 
strains of the herpes virus that effect huwns. 

U.S. Patent 4.038,381 discloses a vaccine for the prevention 
and treatment of vascular conditions, coa^rtsing a coiri)1nation of a 
tuberculosis antigen with an antiherpetlc vaccine. There is no suggestion 
to employ the four polypeptides of the present invention as the active 
ingredients in the vaccine. The reference also staUs that the individual 
tuberculosis antigen and antiherpetlc vaccine had no known per se ability 
In the prevention or treatnent of vascular disease. 

ftffiTFrT »P THF TNVFWTION 
It is the object of the invention to provide a universal 
vaccine as a prophylaxis against pathogenic development of several herpes 
infections and/or atherosclerotic plaque in a Baanallan subject susceptible 
thereto. 
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SWUftRY OF THF IHYFHTTON 

He have found such a vaccine that is effective as a prophylaxis 
against pathogenic developoent of several herpes infections and/or 
atherosclerotic plaque in Mnnalian subjects, including huoans. The 
vaccine contains four new peptides as described herein below in the 
indicated proportions: 

(a) 10 to SOX by weight of the compound 
Ala Pro Leu Pro Ala Pro Ala Pro Pro Ser Thr Pro Pro Gly Pro Glu 

IS 10 15 

Pro Ala Pro Ala Gin Pro Ala Ala Pro Arg Ala Ala (Seq ID 2); 

20 25 



(b) 10 to SOX by weight of the coapound 
Ala Pro Pro Glu Ala Asp Ala Arg Thr Leu Arg Arg Pro Gly Pro Pro 

IS 10 15 

Leu Pro Leu Pro Pro Ser Leu Leu Pro (Seq ID 4); 

20 25 



(c) 10 to SOX by weight of the conpound 
Gly Thr Asp Gly Pro Ala Arg Gly Gly Gly Ser Gly Gly Gly Arg Gly 
IS 10 15 

Pro Gly Gly Gly Arg Gly Gly Pro Arg Gly (Seq ID 6); and 

20 25 



(d) 10 to SOX by weight of the conpound 
Gly Trp Ala Ala Arg Arg Gly Arg Arg Arg Gly Arg Arg Arg Gly Arg 
1 5 10 15 
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Arg Arg Arg filn Arg Arg Al« AU Arg Arg Arg Arg (Seq ID 8); 

20 25 
In coaibination with a ptermaceat1c»ny acceptable inert vaccine carrier 
such as nonaal saline or a physiological oil (e.g. com oil, sunflowr 
oil). 

Preferably each of the four polypeptides is present in the 
coapositions in equal proportions by weight: that i$ the compositions 
prefer^sbly contain 25X of each of the four 
polypeptides. 

The coa^wsitions are prepared by incorporating each of the four 
polypeptides in the phamaceutically acceptable inert vaccine carrier such 
as nonaal saline or a physiological oil in an adequate concentration of 
said polypeptides. Preferably there is present 1.0 to 100 Mg of each 
polypeptide per al of phamaceutical cot^osition. Hore preferably one dose 
of vaccine (1 nl) contains equal parts (20 m) of each of the 4 
polypeptides. Thus the preferred total anount of polypeptides in one dose 

of vaccine is 80 m. 

Since each of the polypeptides is itself a new coapound. each 
of then, individually, as well as collectively, is considered to be part 

of the Invention as well. 

Also conteaplated to be within the scope of the invention is a 
Kthod of prophylaxis of pathogenic develbpaent of several herpes virus 
infections and/or atherosclerotic plaques in a mamalian subject 
susceptible thereto which comprises the step of administering to said 
nanaalian subject, a therapeutically effective amount of the phamaceutical 
composition containing the four polypeptide sequences as described 
hereinabove. The herpes infections whose development can be prevented 
include Herpes Simplex I. Herpes Simplex II. Cytomegalovlns. Epstein-Barr 
Virus, Herpes Zoster and Kaposi's Sarcoma. 
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The cooposltlons toy preferably be adalnlstered to a ■annallan 
subject parenterally, such as by Injection. More preferably the 
coapositlons are administered by subcutaneous, Intranuscular, Intra- 
arterial, Intravenous or Intraderul 

Injection. A preferred dosage of the cooposltlons Is 1 wil every 20 days 
administered In a series of 6 Intramuscular Injections. The full cycle of 
treatment may consist of 2 or 3 such courses with 3 month Intervals In 
between. 

Use of an adjuvant, for Instance Inorganic gels such as alun, 
alumlniai hydroxide or aluminum phosphate that Increase antigenic response. 
Is optional In the cofl«K>s1t1ons. 

BRIFF DCSCRIPTtmi OF TUP nBWftffi|f 
The above and other objects, features and advantages will 

become more readily apparent from the following description, reference 

being made to the accompanying drawings In which: 

Fig. 1 Is a map of the expression vector plasmid pRSET (prior 

art). 

Figs. 2 and 3 are series of bar graphs showing the results of 
an enzyme-linked Inwnosorbent ass^ (ELISA) on rabbit sera #76 and #77 
obtained from rabbits before and after Immunization with the present 
peptlde-contalning vaccine using the peptide having Sequence ID 12 to bind 
the antibodies In the sera to determine antibody formation. 

Figs. 4 and S are series of bar graphs showing the results of 
an enzyme-linked Immunosorbent assay (ELISA) on rabbit sera 176 and 177 
obtained from rabbits before and after Immunization with the present 
peptlde-contalning vaccine using the peptide having Sequence ID 14 to bind 
the antibodies In the sera to determine antibody formation. 
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Figs. 6 and 7 are series of bar graphs showing the results of 
an enzyre-Hnked Imunosorbent assv (ELISA) on rabbit sera #76 and #77 
obtained from rabbits before and after iBBunlzatlon with the present 
peptlde-contalning vaccine using the peptide having Sequence ID #6 to bind 
the antibodies In the sera to detemlne antibody formation. 

Figs. 8 and 9 are series of bar graphs showing the results of 
an enzywj-1 inked Inwinosorbent assay (ELISA) on rabbit sera #76 and #77 
obtained from rabbits before and after iwunlzation with the present 
peptlde-conUinIng vaccine using the peptide having Sequence 10 #8 to bind 
the antibodies In the sera to detemlne antibody fomtlon. 

Fig. 10 Is a coq>arat1ve electrophoretic wtllity study (in « 
acrylanide gel) of the •0NA-66C-s1tes-fragi»nts- per se,w1th alpha-proteins 
of nuclei fro« huRan blood vessel endotheliun (with and without ASP) and 
with rabbit sera (with and without antibodies against a Bixture of several 
herpes virus peptides). 

Lane a -DNA-6GC-s1U$-fragiBent- (25,000 cp», 2.5 ng of ONA) In the absence 
of added protein extract and any sera; 

Lanes b through e: -DHA-BGC-sltes-fragaents- In the sane concentration + 
aliquot of the extracts of purified nuclei from hu«an blood vessel 
endotheliiw cells with ASP (b.c) ♦ aliquot of the normal (pre-lmune) 
rabbit sera H76(d) and H77{e) in dilution 1:2. 
Lanes f and g: -DMA-GGC-sites-fragaents- in the same concentration + 
aliquot of the extracts of purified nuclei from human blood vessel 
endothelium cells without ASP. 

Lane h: •DNA-6GC-s1tes-frag»ents- in the same concentration + mixture of 
allquots of the extract of purified nuclei from endothelial blood vessel 
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cells with ASP + aliquot of the atxture of the post-loMine rabbit sera H76 
and N77 In dilution 1:100. 

Lanes 1 through 1: the saae situation as In Lane -h", but the nixtures of 
inune sera Mere used in a decreased dilution of 1:50(1), 1:30(J), l:20(k), 
and 1:10(1). 

Fig. 11 shows the results of another technique of gel 
retardation experlaents in 5% PAAG. The imnunosera number 77(N4) and 
NuriMr 76(116} (with dilution 1:20) had decreased the foraation (aw)unt of 
DNA protein con^lex between DNA-G6C-fragaent labelled by j^P and alpha- 
protein nuclei from human blood vessels with ASP - in cooqiarison with 
corresponding prelnnune sera (N5 and N7). On the other side both of iionme 
sera (Nl) and (N2), as well as the preinune sera nuaber 76(N3) had no 
Influence on the formation of such complexes. If sera were used In dilution 
of 1:100 

Preparation of the Vaccine aoalnst Athprn^riam^jj^ 
The vaccine may be prepared by recombinant DtM techniques by 
chemical synthesis or by automated solid phase synthesis. When preparing 
the vaccine by recombinant ONA techniques the following steps are employed: 

Recombinant DNA Synthesis 
1. Accumulation of Virus Particles 

For Isolation of the fragments of ONA that encode peptides 
having Seq ID 2 and Seq ID 6, It Is necessary to accumulate Herpes Simplex 
Virus Type 1, and for isolation of the fragments of DNA that encode 
peptides having Seq ID 4 and Seq ID 8, it is necessary to accumulate Human 
Cytomegalovirus. 
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Herpes Siaplex Virus 1 ind Hunan CytoMgalovlrus are each 
cultivated in diploid human eabryonic lung cells (HECL). 

Tissue Cultures 
For isolation of Herpes Simplex Vims 1 and Human 
Cytomegalovirus, it is necessary to use diploid human embryonic lung cells 
(e.g. sBBi -continuous cells). These cells are derived from embryonic lung 
tissue and following initial dispersal, they can be redispersed and regroim 
many times (30 to SO times). Human embryonic lung tissue. **ich can be 
obtained from embryos of 10 to 12 weeks, provide a most valuable source for 
harvesting a number of different herpes viruses, including Herpes Simplex 
Viruses and Human Cytomegalovirus. 

Semi-continuous cells have a normal chromosome count (diploid) 
and show the phenomenon of contact inhibition. An inoculum of each virus 
listed above is placed on the monolayer and allowed to absorb for 1 hour. 
It is then removed and fresh medium is added. Cultures are incubated at 
37-C and they are inspected regularly by microscopy for evidence of virus 
growth. The culture medium is normally changed on the d*y after 
inoculation to minimize the effect of toxins that may persist in the 
inoculum, and is then replaced periodically to replenish the supply of 
nutrients for the cells. Cultures are incubated for various lengths of 
time depending on the virus. Hhile the cytopathic effects of a 
concentrated inoculum of herpes virus may appear overnight, a low level of 
cytomegalovirus may take 3 to 4 weeks to appear. 

The cells infected by herpes viruses may be cultivated in 

suspension also. 
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For Inoculation of the tissue cultures to prepare the peptide 
vaccines, the following viruses may be used: 

Herpes Slaplex Tjfpe 1 (Humn herpesvirus 1, Herpesvirus homines 
type 1) ATCC VR-539, Strain Naclntyre. 

Cytomegalovirus ATCC VR-538 Strain: /U)-169. 

2. Isolation of the following four nucleotide Sequences from 
the Viral ONA that Code for the Four peptides indicated above: 

GCC CCC CTC CCC GCG CCC GC6 CCC CCC TCC ACG CCC CCG 6G6 CCC GA6 48 
Ala Pro Leu Pro Ala Pro Ala Pro Pro Ser Thr Pro Pro Gly Pro Glu 

15 10 IS 

CCC GCC CCC GCC CAG CCC GCG GCG CCC CGG GCC GCC 84 (Seq ID I); 
Pro Ala Pro Ala Gin Pro Ala Ala Pro Arg Ala Ala 
20 25 

6CT CCT CCA GAG GCC 6AC GCG CGG ACC CTC CGA CGT CCT GGC CCG CCG 48 
Ala Pro Pro Glu Ala Asp Ala Arg Thr Leu Arg Ar^ Pro Gly Pro Pro 
15 10 15 



CTG CCG CTG CCG CCT TCC CH CTC CCG 75 (Seq ID 3); 

Leu Pro Leu Pro Pro Ser Leu Leu Pro 
20 25 



GGC ACC 6AC GGC CCC GCC CGA GGA GGC GGA AGC GGA GGA GGA CGC GGC 
Gly Thr Asp Gly Pro Ala Arg Gly Gly Gly Ser Gly Gly Gly Arg Gly 
15 10 15 



48 
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CCC 6GT 6GC 6GA ASA CCT 66C CCC C6C G66 78 (Seq ID 5); and 
Pro 61y 61y 61y Arg Gly Gly Pro Arg Gly 
20 25 

G6C T6G 6CT GC6 C6G CGG G6C CGG C6A CGG 6GA CGG C6G CGG G6A CGA 48 
Gly Trp Ala Ala Arg Arg Gly Arg Arg Arg Gly Arg Arg Arg Gly Arg 
1 5 W « 

CGT C6C CGC CA6 CGG CGA GC6 GCA CGG AGA CGG AGG 84 (Seq ID 7) 
Arg Arg Arg Gin Arg Arg Ala Ala Arg Arg Arg Arg . 
20 25 

Note the DMA sequences assigned Seq ID nuabers 1. 3, 5, and 7 
are the gene sequences containing the codons to obtain the peptides having 
Seq ID Nos. 2. 4. 6. and 8. The ONA frag«nts having Seq ID Nos 1.3.5, and 
7 are regarded as novel 1nter«ed1ate coo^ounds that constitute part of the 

present Invention. 

The Origin and Utility of these Four Oligonucleotides 
The Oligonucleotide of Seq 10 1 is the part of the Herpes 
S1^)lex Virus Type 1 1»ed1ate early (IE) gene 3 for the transcriptional 
activator IE 175 (- ICP 4). Its 84 nucleotides are located from bp 3760 up 
to 3844 according to the kno*m gene nucleotide sequence Herpes Simplex 
Virus Type 1. Viridae; DS-DNA Enveloped Viruses; Herpes Viridae. Alpha- 
Herpes Virinae. This sa»e oligonucleotide nay also be found in the 
complete short unique region 2 with partial tenuinal and Inverted repeats 
in DHA, HSV 1, Strain 17. 
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The oligonucleotide of Seq ID 3 Is the part of the Huaan 
Cytoaegalovlrus (Strain AO 169) coaplete genone (from base pair 70001 up to 
base 80100). Its 75 nucleotides are located froa bp 2342 up to 2416 In 
this region of the Human Cytonegalovlrus gene Strain AD-169 according to 
Huron Cytomegalovirus, Viridae, DS-ONA Enveloped Viruses, Herpesvirldae, 
Betaherpesvlrinae. 

« 

The oligonucleotide of Seq 10 3 is in the Human Cytooegalovinis 
F fragment DMA encoding ONA Poljnneraseycoprotein B also and has homology 
Mith ONA from the following viruses: 

(a) Epstein-Barr Virus, artifactual joining of 895-8 coo^lete 
gene and the sequences from ragi of the large deletion found In B95-8 (from 
base pair 70001 to 80100) about 70X. 

(b) HSVl (strain 17) complete short unique region with 
inverted repeat ONA, (from bp 10001 to 20100) about 65X. 

(c) KSV2 ORFl. 0RF2, and ORF 3 (LAT) gene about 6SX. 

The oligonucleotide with Seq IDS Is the part of Herpes Simplex 
virus type one (HSV 1) latency associated transcript (LAT). 

Its 78 nucleotides are localized from 2255 up to 2332 positions 
of LAT gene according to Herpes Simplex Virus Type 1, Viridae, DS-DNA 
Enveloped Viruses; Herpes Viridae, Alpha-Herpesvirinae. 

This oligonucleotide has homology: 
with Herpes Simplex virus type 1 Bam HI fragment B DMA sequence - about 
97.5*: 

with Herpes Simplex virus type 1 gene encoding two latency -related 
proteins - about 97.5X: 

with Pseudorabies virus inmediate - early gene -about 70%; 
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With Herpes Slaplex vims type 2 ORFl, 0RF2, and 0RF3 (LAT) gene - about 
70X: 

with Epsteln-Barr virus, irtl factual joining of B95 - 8 
complete genooK and the sequences fro« raji of the large deletion found in 
B95 - 8 (from base 70001 to 80100 - about 65. SX; 

with Bovine Herpesvirus type 1 early - intennediate transcription control 

prote1n_(BICP4) gene - about 70K; 

with Human Cytomegalovirus UL56 gene - 67. 5X; 

The oligonucleotide with Seq ID 7 is part of Htnan 
Cytomegalovirus (HCMV) short unique region, short repeats, and part of long 
repeat (from base 1 to base 10100). 

Its 64 nucleotides are localized from 5340 up to 5424 positions 

In this part of genome according to Human 

Cytomegalovirus. Viridae; OS-DHA Enveloped Virules; Herpes Viridae; 
Betaherpesvirinae 

This oligonucleotide has homology: 
with Equine Herpesvirus 4 (EHV4) genome, thymidine kinase (TK) and 
glycoprotein H (GH) genes - about 71% 

with Herpes Simplex virus type 2 imediate - early (IE5) protein mRHA, 5' 
end - about 65X; 

with Herpes Simplex virus type 1 complete genome from base 70001 to base 
80100 - about 65.5%. 

isolation of the olisonucleotldes sequences from the viral DNA 
that code for the four peptides Indicated above. 

The viral UNA is isolated from corresponding viral suspension 
obtained from HELC infected by Herpes Simplex 1 or Human Cytomegalovirus 
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(see above about cell cultures and virus strains), purified by agarose gel 
electrophoresis (AGE) according to Hyers, R.N. et a1, "Detection and 
Localization of Single Base Changes by Denaturing Gradient Gel 
Electrophoresis; Methods Enzymol. 155:501 to 527 (1987) and Hyers et al, 
*In GenoM Analysis: A Practical Approach" (Ed. K. Oavles) p. 95 IRL Press, 
Oxford (1988), treated by restriction en^yws and subjected by 
polyacryl amide gel electrophoresis. 

The Isolation of oligonucleotide with Seq ID 1 from Herpes 
S1i9>1ex virus type I Inedlate early (IE) gene 3 for transcriptional 
activator IE 175 (» ICP4) Is produced after treating DNA by restriction 
en^yM Ncol with recognition sequence C6ATGG. This procedure according to 
PAAG, EF gives the 

polynucleotide with 2308 pair of bases (fron 2637 up to 4935 position) with 
the actual fragment located from 3760 up to 3844 position. 

The isolation of oligonucleotide with Seq ID 3 froa HCMV 
(strain AD169) conplete genoK is produced after treating of DNA by 
restriction enzyme Bst E III with recognition sequence GATC. This 
procedure after PAAG, EF gives the polynucleotide with 2182 pair of base - 
from 715 to 2898 position - with the actual fragment from 2342 up to 2416 
position. 

The isolation of oligonucleotide with Seq. IDS from HSVI (LAT) 
is produced after treating of DNA by restriction enzyme Nco 1 with 
recognition sequence CCATGG. This procedure after PAAG, EF gives the 
polynucletide with 1737 pair of base -from 659 up to 2396 position - with 
actual fragment from 2255 up to 2332 position. 

The isolation of oligonucleotide with Seq ID 7 from HCHV - 
short unique region, short repeats, and part of long repeat Is produced 
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after treating of DHA by restriction enzyne Hco I also. This procedure 
after PAA6, EF gives the polynucleotide with 4807 pair of base with actual 

fragaent fro« 5340 up to 5424. 

The structures of the Herpes Simplex Virus Type I Iraediate 
Early (IE) Gene 3 for Transcriptional Activator IE 175; HOW (Strain M> 
169); HSVI (LAT); and HOW - Short Unique Region are kno*m in the art and 
My be found in ENBL-37. 

The construction of r«M*inant plasald DNA for expression of 
tho four peptides, with Seq Hos. 2. 4. 6 and 8. 

All 4 oligonucleotides are introduced into a polylinker of 
plasaid pRSET with sites of restriction, including Mco 1 and Bst E III. 
This plasBid n^y be used to transfom E.Coli (AB 109 strain). For this aiii 
bacteria are treated with CaCl^ which -alces their .ertiranes slightly 
per»iable (competent bacteria). The transfonsed bacteria are then selected 
by growing the. on a Mdiun containing anpicillin. pRSET is a co««ercial 
■ulticopy expressing vector with a high level of protein expression. 

ChMiical Synthesis 
The four sequences having the fonmilae Seq. Nos. 2.4.6 and 8 
.ay also be prepared by direct peptide synthesis that is well Icnown in the 
art according te the syntheses eaiployed in DsLifiEtlJiSi* Schroeder and 
Luebke, Vol. I. Methods of Peptide Synthesis, Acade«ic Press (1965). 
Preferably each of the four polypeptides having Seq Hos. 2,4,6 and 8 are 
synthesized starting fro. the amino teminal acid and foming the peptide 
bond between the carboxy temlnal of the given amino acid and the amino 
teminal of the next given amino acids. This procedure is carried out 
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until all of the amino acids needed to Bake each of the four peptides are 
formed Into whole chains. 

Where It Is necessary to enploy an ani no-protecting group to 
protect an N-teroinal aalno substltuent to carry out the synthesis of one 
or B»re of the four above-nentloned peptides, the approaches of pages 3 
through 51 of The PePtHc? MUr be eoployed. Where it Is necessary to 
eaploy a carbo^y-protectlng group to protect either a C-termlnal carbo](y 
group or a carboxy group forming part of a side chain (i.e. Glu, Asp) to 
carry out the synthesis of one or more of the four above-mentioned 
polypeptides, the methods of page 52 through 75 of the reference are 
employed. 

Glycine and alanine are relatively simple amino acids comon to 
the presently claimed peptides. Where it Is necessary to block the amino 
terminal, carbobenzoxy groups are employed. Where it is necessary to block 
the carboxy tenninal, a benzyl ester is formed. See pages 137 and 138 of 

The Pcptldgs- 

In fact the Information regarding blocking the C- and N-terainals of simple 
amino acids such as glycine and alanine without highly reactive side chains 
is still highly relevant to the blocking of all amino acids involved in the 
synthesis of the peptides of the present invention. 

One amino acid connon to all four peptides of the Seq Nos 2, 4, 
6 and 8 Is arginine. Arginlne has a guanido group on its side chain and 
sometimes this group may be responsible for undesired side reactions. 
Pages 167 through 174 of The Peptides discusses peptide synthesis using a 
niniber of different blocking groups to protect the guanido side chain. 
Pages 175 and 176 discuss peptide synthesis involving arginlne where the 
guanido side chain need not be blocked. 
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Another anino acid that is ttell represented aomng the four 
peptides of this invention is proline. Proline is a heterocyclic anino 
acid with an iaino functional group. Wiere it is necessary to block the 
iuino group, pages 146 through 148 of Thg Peptides provides details. 

Serine is an amino acid present in three of the four new 
peptides. Serine contains a side chain that includes a hydroxy group. In 
soK situations the hydroxy group undergo undesired side reactions. 
The Peptides on pages 207 through 214 describes peptide synthesis using 
serine with and without protecting groups for the hydroxy group on the side 
chain. 

Threonine Is another »1no acid present in three of the four 
new polypeptides that also contains a side chain having a hydroxy 
substituent. In sone situations the hydroxy group oay undergo undesired 
side reactions. The Peptides on pages 214 through 216 describes peptide 
synthesis using threonine with and without protecting groups for the 
hydroxy group on the side chain. 

Tryptophan Is an a«1no acid present in the new peptide of Seq. 
ID No. 8. Tryptophan is an Indole and thus contains an Indole nitrogen 
that can undergo undesired side reactions. Pages 148 through 150 of Dift 
Peptides describes peptide synthesis using tryptophan. 

Glycine and alanine are relatively simple amino acids connon to 
the presently claimed peptides. W»ere it is necessary to block the amino 
terminal, carbobenzoxy groups are employed. Where it is necessary to block 
the carboxy terminal, a benzyl ester is formed 

Mhere it Is necessary during peptide synthesis to facilitate 
the reaction of the C-terminal of a given amino acid or peptide, the 
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activated ester technique as described in The Peptides on pages 97 to 108 
my be employed. 

Solid Phase Synthesis of the Four Peptides 

The synthesis of each of the four peptides with the 
Sequence ID Nos. 2, 4. 6 and 8 according to the instant patent application 
was carried out. Each of the four peptides was produced by the Autonation 
of Solid Phase Synthesis with the following High Perforaance Liquid 
Chromatography (HPtC). See AninoTech. 1991. Biocheslcal and Reagents for 
Peptide Synthesis. AalnoTech CaUlogue, AainoTech, Nepean, Ontario. 

The awiunt of the first HPLC-peptide (product 9410-147, Seq. ID 
No. 2) produced equalled 15 ag. The amino acid analysis of this peptide is 
presented in Table 1. 

The amount of the second HPLC-peptide (product 9410-148, Seq. 
ID No. 2) produced equalled 20 mg. The amino acid analysis of this peptide 
is presented in Table 2. 

The amount of the third HPLC-peptide (product 9410-149 Seq. ID 
Ho. 6) produced equalled 15 mg. The amino acid analysis of this peptide is 
presented in Table 3. 

The amount of the fourth HPLC-peptide (product 9410-151 Seq. 
ID No. 8) produced equalled 50 mg. The amino acid analysis of this peptide 
is presented In Table 4. 
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TABLE 1 




HPLC column. 
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TABLE 2 



FINAL REPORT OF AMINO ACID ANALYSIS FOR SYNTHETIC PEPTIDE 
HAVIN6 SEQ ID NO. 4 


Date: 10-3-94 

Saa4>1e: Peptide f: 9410-148 


RESIDUbS 


EaPlCTED COHPOSITION 


DETECTED COHPOSITION 


Asp/Asn 


1 


0.95 


Tnr 


1 


1.04 


Ser 


1 


1.05 


6iu/gin 


1 


0.96 


Pro 


9 


* 9.38 


61y 


1 


0.96 


Aid 


3 


3.12 


Cys 






vtt 1 






Net 






He 






Leu 


5 


4.81 


Tyr 






Phe 






His 






Lys 






Arg 


3 


3.13 


Trp 







' The peptide was hydroiyzed for one hour with 6N HC1 containing 

0.1% phenol at 160*0. 

** The conposltion of the peptide was analyzed on a reverse-phase 

HPLC colum. 
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TABLE 3 

FINAL REPORT OF AMINO ACID ANALYSIS FOR SYNTHETIC PEPTIDE 
HAVING SEQ ID NO. 6 



Date: 10-3-94 

SuiDle: Peptide #: 9410-149 


RESIDUES 


EXPECTED COMPOSITION 


DETECTED COMPOSITION 


Asp/Asn 


1 


1.05 


Thr 


1 


0.96 


Ser 


1 


1.05 


Glu/gin 






Pro 


3 


2.88 


Gly 


15 


15.42 


AU 


3 


1.03 


Cys 






Val 






Het 






He 






Leu 






Tyr 






Phe 






His 






Lys 






Arg 


4 


4.16 


Tro 






0.1% phenol »J^lJJ^^5,^^g„ ^^^e peptide was analyzed on a reverse-phase 
HPLC coluflm. 
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FINAL REPORT OF AMINO ACID ANALYSIS FOR SYNTHETIC PEPTIDE 
HAVING SEQ ID NO. 8 


Date: 10-3-94 

Sanple: Peptide 1: 9410-150 


orcfnitrc 


EXPECTED COMPOSITION 


DETECTED COMPOSITION 


ASP/nSn 






Thv 






oer 






« 1 u/g 1 n 


1 


1.04 


rrO 








4 


4.18 


Ala 


4 


3.84 


ujrs 






Vtl 






Net 






He 






Leu 






Tyr 






Phe 






His 






Lys 






Arg 


18 


18.66 


Trp 


I 


1.05 



O.IX phenol 
HPLC colum. 



The composition of the peptide was analyzed on a reverse-phase 



Oetemlnatlon of lonunogenlc Activity of the Peptide Vaccine 
1. Coupling Peptides to Protein Carriers Hith Glutaraldehyde 
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eiutaraldehyde is a bifunctional coupling agent that couples 
aalno groups on the peptide to amino groups on the protein carrier Keyhole 
Linpet Heaocyanin (KIH). For preparing each complex of peptide-KLH with 
glutaraldehyde. it was necessary to carry out the following procedures: 

(1) ZO rtl glutaraldehyde were prepared; 

(2) KLH was dissolved in water; 

(3) Each of the four peptides was added to the water 

individually; 

(4) The gluUraldehyde was added dropwise with 
stirring to the water over the course of 5 minutes at room temperature. 
Stirring of the solution was continued for another 30 minutes. The 

solution became yellow. 

(5) Glycine was then added to the solution to block any 
unreacted glutaraldehyde and allowed to remain for 30 

minutes; 

(6) Excess peptide and reagent were then removed by either 
exhaustive dialysis in phosphate-buffered saline (see Kagan & Glick 1979. 
"Oxyitocin", Methods of Hormone 

Radioi-minoassay. B.B. Jaffe & H.R. Behman. eds. pp 328 to 329. Academic 
Jhress, NY). 

2. Iwuniiation of Rabbits on the Basis of a Special Schedule 
of injections by a Mixture of Equal Amounts of All Peptides 

For the study to detennlne the iBinunogenlc activity of the four 
peptides, a mixture of equal amounts of all four of the peptides with Seq. 
ID numbers 2. 4. 6 and 8 with KLH was used. Immunization of two rabbits 
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(designated R76 and R77) was carried out according to the following 
Inaunlzatlon schedule: 

(a) first bleeding; 

(b) day 1, first Injection; 

(c) day 8, second injection; 

(d) d«y 24, third Injection; 

(e) d^ 40, fourth Injection; 

(f) d^ 55, fifth injection; 

(g) froB 70th day, second and final bleeding 
The iMNinlzatlon dose was 0.5 ag per Injection. 

3. aiM Titration of Rabbit's Iwmosera with Synthetic Nptidss 

In the present case for the neasureaent of antibodies In rabbit 
sera, each of the four peptide reagents (which are the saae four peptides 
that are the active Ingredients In the 

vaccine) was fixed to a specific plastic alcroplate. Incubated with each • 
test senn (from Rabbit R76 or R77) (obUlned both before and after 
adalnlstering the vaccine) at dilutions of 1:30,000, 1:10,000: 1:3,000 and 
1:1,000), washed, and then relnoculated with an antl-lmnoglobulln 
labelled with an enzyne, namely, horseradish peroxidase. 

The enzyM activities were Measured by adding the substrate for 
the enzyme and estimating the color reaction in a spectrophotometer. The 
amount of antibody bound to the absorbed peptide reagents 1$ proportional 
to the enzyme activity. Once the substrate for the enzyme Is added the 
enzymatic activity Is determined and the amount of unknown antibody is 
determined as a function of the measured enzyme activity. 

The ELISA was carried out using the following steps: 
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1. A 96-He11 pi ate was coated Mith 20 ug/al of free peptide In 
0.01 M sodiui phosphate buffer, pH 7.2 containing 0.1 M NaCI (PBS) (50 ul / 

Mell, 4 overnight), 

2. The plate was washed twice with PBS and block the wells 

with TAMA's" blocking solution for one hour at 37' C, 

3. The wells were Incubated with diluted serw (using 1.01 BSA 
/ PBS for dilution, 37* C for 2 - 4 hours), 

4. Each well was washed four tiaes with PBS, and then 
Incubated with 1 : 3,000 diluted goat antlrabbit Igfi-horseradish peroxidase 
conjugate (TANA Lab., using 1. OX BSA / PBS for dilution) for 1 hour. 

5. Each well was washed four tiaes with PBS, and then 
incubated with TAHA's* caloriaetric ELISA substrate (tetra methyl benzene / 
H202 solution), 

6. The eniyn* reaction was stopped with TANA's" ELISA-stopping 
buffer (diluted phosphoric acid), 

7. The plates were read using 450 mi. 

On the base of this technique these daU were obtained: 

FI6. 2. Binding of rabbit #76 serum to first peptide with Seq. 



ID No. 2. 



ID No. 2. 



FIG. 3. Binding of rabbit #77 serum to first peptide with Seq. 
FIG. 4. Binding of rabbit #76 serum to second peptide with 



Seq. ID No. 4. 

FIG. 5. Binding of rabbit #77 serum to second peptide with 
Seq. ID No. 4. 

FIG. 6. Binding of rabbit #76 serum to third peptide with Seq. 

ID No. 6. 
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FIG. 7. Binding of rabbit #77 serua to third peptide with Seq. 

10 No. 6. 

FIG. 8. Binding of rabbit 176 serum to fourth peptide with 
Seq. 10 No. 8. 

FIG. 9. Binding of rabbit #77 serua to fourth peptide with 
Seq. 10 No. 8. 

In both rabbit sera (R76 and R77) the high levels of antibodies 
against each of our four peptides were determined in contrast with these 
sera before Immunization. 

On the basis of ELISA titrations, it was found that two rabbits 
produced high titer antibodies against each of the four tested peptide 
reagents with Seq. ID No. 2» 4. 6 and 8. The results are presented in 
Figures 2 through 9. Note the large difference In the immunogenic activity 
in the rabbit blood before and after the peptlde-containing vaccine was 
a(faBlnistered to the rabbits. 

In two of such sera from immunized rabbit N76 (R76) and 
iMMinized rabbit N77 (R77) and in pre-immune (normal) sera (R78) in the 
Laboratory of Microbiological Associates, Inc. (NA) the level (titers) of 
antibodies were determined against: 

Herpes Simplex Virus 1 (HSVl) - on the basis of KA'sELISA 

Herpes Simplex Virus 2 (HSV2) - on the basis of Whittaker kit, 

ELISA. 

Human Cytomegalovirus (HCMV) - on the basis of Whittaker kit, 

ELISA, 

Varicella Zoster Virus (V2V) on the basis of HA's IFA, 
Epstein - Bar Virus (EBV) - on the basis of MA's IFA. 
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Titers were deteralned by conparlson with the km + 99X 
confidence interval for control (norml. pre-inwine) serm R78 (See: Tables 
5 through 8). 

As one can see, strong differential reactivity was obtained 

for: 

R76 - against HSV-1 -i^ HSV-2 and HCNV, 
R77 - against HSV-1 + HSV-2 and HOW. 

Neither antibody showed reactivity against EBV (VCA) antigen. 

Although reactivity against V2V was relatively strong for R76 
and R77, the R78 titer was also elevated and. therefore, did not allow low 
titered differential results. 

Tables 5. 6, 7 and 8 showing the 9» and 99% confidence 
intervals for R78 titration In each assaiy follow herelnbelowi. 



wo 97/34630 



PCT/US97/D52K 



29 



TABLE 5 
STUDY - HSVl 
BASELINE CONPARISONS FOR CONmOL 78 
- CONFIDENCE INTERVALS (POOLED) 



Var 


HEAN 


STD 


LOWER 


UPPER 


LONER 


UPPER 


Hame 




ERR 


9» 


95S 


99X 


99X 


10 


0.156 


0.073 


-0.022 


0.333 


-0.114 


0.425 


20 


0.224 


0.073 


0.046 


0.401 


•0.046 


0.493 


40 


0.166 


0.073 


-0.012 


0.343 


-0.104 


0.435 


80 


O.IS 


0.073 


-0.028 


0.328 


-0.119 


0.419 


160 


0.193 


0.073 


0.015 


0.37 


•0.077 


0.462 


320 


0.11 


0.073 


•0.068 


0.287 


-0.16 


0.379 


640 


0.104 


0.073 


-0.074 


0.282 


-0.165 


0.373 


1280 


0.128 


0.073 


-0.05 


0.306 


•0.141 


0.397 
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TABLE 6 
STUDY • HSV2 
BASELINE COMPARISONS FOR CONTROL R78 
- CONFIDENCE INTERVALS (POOLED) 
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TABLE 7 
STUDY - NCNV 
BASELIHE COMPARISONS FOR CONTROL R78 
- CONFIDENCE INTERVALS (POOLED) 



VAR 


MEAN 


STD 


LOWER 


UPPER 


LOWER 


UPPER 


NAME 




ERR 


9» 


95S 


99X 


99X 


10 


0.929 


0.049 


0.809 


1.048 


0.747 


1.11 


20 


0.561 


0.049 


0.441 


0.68 


0.379 


0.742 


40 


0.368 


0.049 


0.248 


0.487 


0.186 


0.549 


80 


0.261 


0.049 


0.141 


0.381 


0.08 


0.442 


160 


0.171 


0.049 


0.051 


0.29 


-0.011 


0.352 


320 


0.124 


0.049 


0.004 


0.244 


-0.057 


0.305 


640 


0.102 


0.049 


-0.018 


0.221 


•0.08 


0.283 


1280 


0.104 


0.049 


•0.015 


0.224 


-0,077 
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TABLE 8 
STUDY - VZV 
BASELINE CQHPARISONS FOR CONTROL R78 



- CONFIDENCE INTERVALS (POOLED) -- 
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The Imunogenlslty of each herpetic peptide and Its alxtures as 
a result of ELISA*t1trat1on of Imune rabbit sera with several neabers of 
Herpesvirus faally* 



Ser/Vir 


HSVl 


HSV2 


HSVU2 


HCNV 


EBV 


vzv 


NOV 


Antl-Pl 


3000 


3000 


0 


10000 


10000 


10000 


3000 


Ant1-P2 


0 


0 


0 


1000 


0 


3000 


3000 


Ant1-I>3 


3000 


3000 


1000 


3000 


10000 


3000 


3000 


Anti-P4 


3000 


3000 


1000 


3000 


10000 


3000 


10000 


Anti-PS 


0 


0 


0 


0 


3000 


0 


0 


Ant1-4P 


3000 


3000 


0 


1000 


10000 


3000 


10000 


Ant1-5P 


0 


0 


0 


1000 


0 


0 


3000 


Contr.ser 


0 


0 


0 


0 


0 


0 


0 



At present «re are providing sone additional data concerning the 
antibody titers In sera of rabbits who have been Innunlzed with the 
polypeptide vaccine according to the present Invention, 

After Inninlzatlon of the rabbits by the polypeptide vaccine 
containing the four polypeptides we have obtained the next level of 
specific antibodies against the different herpes viruses In an ELISA test: 
against Herpes Simplex Virus I 1:3000 
against Herpes Sliaplex Virus II 1:3000 
against Human Cytomegalovirus 1:1000 
against Epsteln-Barr Virus 1:10,000 
against Varicella-Zoster Virus 1:3*000 
against Harek's Disease Virus 1:10,000. 
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In these experlnents we have used the honogenates of cell 
cultures infected by several herpes viruses (fr« American Cell Culture 
Collection) as antigens for ELISA titration. 

Thus, the data deronstrate that "antibody titers increase not 
only over control after multiple injections of the pharwceutical 
coBposition..." but also possess the real protective activity of these 
sera against all actual WMnbers of the Herpes Viridae faaily. 

The data presented above show that the new vaccine according to 
the present invention displays a real inwinogenic activity, and a 
protective activity and this activity shows the effectiveness of the new 
peptide - containing vaccine to stiwlate herpes antibody production 
against all herpes viruses. The vaccine may be designated as a polyvalent 
or universal herpes vaccine 

EFFICACY OF THE PEPTIDE-C0MTAINIM6 VACCINE TO PREVEMT THE 
DEVELOPMEMT OF ATHEROSCLEROTIC PLAQUE 
Background Inforaation 
It is known in the art that an increase of 6 proteins in the 
blood (6s proteins) that stimulate the production of cyclic AMP prevents 
the development of atherosclerotic plaque. The new vaccine containing the 
polypeptides with Seq. ID Nos. 2. «. 6 and 8 prevents the development of 
atherosclerotic plaque by stimulating the production of 6s proteins. 

Atherogenesis is a consequence of persistent herpes virus 
infection development in blood vessel walls. In the course of this 
development, synthesis of a considerable number of virus-specified 
regulator proteins (transcripti nal factors) takes place in the vessel 
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w»lU. Sow Of these regulator proteins repress viral ONA replication and 
transcription, thus preventing a chronic herpes viral Infection froa 
becQoIng an acute Infection. Owing to the honology between certain 
sections of the alpha subunit of the 6$ protein gene and those of the genes 
of a nuaber of herpes viruses, Individual virus-specific transcription 
factors bind with 6GC-66C-G6C sections In the alpha subunit of the 6s 
protein gene and suppress the transcription of this gene. This In turn, 
decreases translation and synthesis of the Gs protein. A decrease In Gs 
protein production reduces cyclic AMP fomatlon. This causes a reduction 
of the synthesis of cholesterol ether hydrolase, which In turn Increases 
atherogenesls. 

The antibodies generated In the rabbit In response to the 
Injection of our polypeptide vaccine bind with one of the transcription 
factors described above, this factor being related to the 6&C-66C-66C sites 
In the Gs protein gene. These antibodies prevent the emergence of a 
conplex between the Gs protein gene site and the aboveaentloned 
transcription factor. The antibodies prevent the Inhibitory Influence of 
the persistent herpes virus Infection on the synthesis of Gs proteins, thus 
■itlgating the extent of atherogenesls. 

Experinental Section 
The prevention of the fomation of the OHA-proteIn conplex 
containing ONA froa the Gs protein gene and protein fron the herpes 
transcription factor by means of the antibodies generated by adnlnlstratlon 
of our peptide vaccine to rabbits Is Illustrated with the results of the 
nodel experiments described below. 
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The studly of DHA-protein interaction has been conducted by the 

shift-Bobility ass*y Bethod. 

Shift Nobility Ass«y 
Al . Extraction of Alpha-Protein fro« Nuclei 
Purified nuclei froa nonwl blood vessel endotheliun and blood 
vessel endotheliwi with atherosclerotic plaques (ASP) were extracted with 
0.35 M NaCl . Purified nuclei were pelleted by low-speed centrifugation and 
re-suspended by vortexing to a final ONA concentration of 0.4 ug/al in 0.35 
H NaCl. 5 tH Ha-EDTA, 10 wH 2-iiercaptoethanol . 10 rii Tris-NCl (pH 7.5) 
containing the five proteinase inhibitors (Phenyl aethylsulfonyl fluoride 
(PMSF), antipain. leupeptin. chynostatin, and pepstatin A) at the 
concentration used in the nuclei isolation. After 30 .inutes at 30-C with 
occasional vortexing, the suspension was centrifuged at 10.000 x g for 15 
■inutes. The supernatant containing the 

alpha-protein was used either i«diately or after storage at -70-C in the 

presence of 1» glycerol. 

These alpha-proteins are new factors of herpes virus 
transcription and are different froB the heretofore known factors of herpes 
virus transcription such as Spll. Ergl, Wtl and others. The new 
transcriptional factors have the ability to mate the stable ONA-protein 
coaplex in vitro in the experimental model system (as described 
herelnbelow) and in the human organism as well as with a specific site on 
the alpha-subunit of the Gs proteins. 

A2. Preparation of ONA-Fragments with GGC-Sites from the 
Promoter Region of Mouse Ribosome Protein Gene 

Fragments containing GGC sites were isolated from the promoter 
region of mouse ribosome protein gene following complete digestion of 
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purified Muse ONA with either Hind III or Nbo II restriction enzynes. The 
fragments were purified separately by preparative electrophoresis In 6X 
polyacryl amide eluted froa the gels, and thereafter separately end- labeled 
with 32P by T4 polynucleotide kinase and gama-32P-ATP, following a 
treatment with bacterial alkaline phosphatase (Naxam and Gilbert, 1980). 
The labelled ONA was purified by extractions with ch1orofonD:1sopropano1 
(24:1 by weight) In the presence of IX SOS, IN NaCI and ethanol- 
preclpltated In the presence of 10 mg/ml of linear polyacryl amide as a 
carrier. Equal amounts of the 32P-counts of the Hind III and NboII 
produced fragments of ONA were then mixed together to yield the final ONA 
sample with the G6C-66C-66C sites. 

A3. Detection of the DNA-Protein Interactions by the Shift 
Nobility Assv 

The -ONA-Protein- Interactions were Investigated by the Shlft- 
Nobinty Assay on a low Ionic strength n polyacryl amdide gel (See FI6. 
10). 

As It Is shown, pure ONA-fragment ONA (see A2} In the absence 
of any addition of protein extract, migrates In the gel In a discrete band. 
See FI6. 10, Lane -a*, while In the presence of protein extract (extracted 
from the purified nuclei of blood vessel endothelium with ASP), most of the 
ONA failed to enter the gel. See FI6. 10, Lanes •b" and -c-. The same 
result was shown with a mixture of 'ONA- plus -ASP* plus rabbit sera where 
the rabbit sera did not contain the antibodies against the herpes peptides 
generated by the rabbit upon administration of the polypaptlde vaccine. 
See FIG. 10, Lanes "d" and "e*. 
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In the presence of an aliquot of extracts of purified nuclei of 
human blood endothelum without ASP (norwl endotheliua -ME-) the -DNA- 
.igrated to an intemediate extent. See Lanes -f and -g- of FIG. 10. 

In the presence of 'ASP- and rabbit inune sera (-IS-) in 
dilation 1:50 to 1:10 -DMA* .igrates as a discrete band as pure DNA (see 
FI6. 10, Lanes -i- through -1- and coa^wre with the results in Lane -a-, 
which shows pore -OKA- without protein or iMune sera). In the case of the 
addition to the complex of -ONA- plus -ASP- the -IS- in dilution 1:100 and 
1:50, the -ONA- Migrates to an intenwdiate extent. See FI6. 10. Lane -h- 

Further analysis of the shift •obility assay as shown in Fig. 

10 is as follows: 

Fig. 10 shows the electrtiphoretic Bobility in U polyacryl amide 

gel of the "DMA-G6C sites frag»»nts-, with alpha proteins of nuclei from 
human blood vessel endothelium (with and without ASP) and with rabbit sera 
(with and without antibodies generated by administration of the present 
polypeptide vaccine to rabbits). 

Lane "a" "0HA-6GC fragment" (25,000 cpm, 2.5 ng of DHA) in the 

absence of added protein extract and any sera. 

Lanes "b" through "e" "DNA-GGC site fragments" in the same 
concentration + aliquot of the extracts of purified nuclei from human blood 
vessel endothelium cells with ASP (b.c) and ♦ aliquot of the normal (pre- 
inmine) rabbit sera - N76(d) and N77(e) In dilution 1:2. 

Lanes "f and "g" "0NA-6GC- sites fragments" in the same 
concentration ♦ aliquot of the extracts of purified nuclei from normal 
human blood vessel endothelial cells without ASP. 

Lane "h" "DHA-GCC sites fragment" in the same concentration + a 
mixture of aliquots of the extract of purified nuclei from endothelial 
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blood vessel cells with ASP + aliquot of the alxture of the post-lamine 
rabbit sera N76 and N77 In a dilution of 1:100. 

Lanes "I" through -T are the sane situation as In Lane "h", 
but the alxture of lomine sera was used In a dilution of 1:50(1); l:30(j); 
l:20(k): and 1:10(1).' 

These data show that the usage of inmine rabbit sera against 
several herpesvirus peptides can prevent fomtlon of the co^>lex between 
DMA GGC-66C-G6C binding sites on the muse rlbosooal protein gene idilch 
shares this binding site In coonon with the genes expressing the 6s 
proteins and the protein extract froa the nuclei of blood vessel 
endothelluB with "ASP* and consequently prevents the developoent of «ASP-. 

In the experlKnt presented above the antibodies In the Imune 
rabbit sera decrease the fomatlon of the DNA-proteIn coq>1ex by aore than 
901 according to the data In Figure 10 and that such a decrease In the 
fomatlon of the cooplex will facilitate the In vivo expression of the Gs 
protein genes to produce Gs proteins which In turn leads to Increased 
cyclic AHP production and less formation of atherosclerotic plaque (ASP); 

He perfomed an additional experlnent using gel retardation to 
analyze the Boblllty of the "ONA-GGC sites fragment" in » PAAG. The 
results are shown in Fig. 11. 

According to Fig. 11, the inDunosera number 77 (N4) and number 
76 (N6) (with dilution 1:20) had decreased the fomatlon (amount) of ONA- 
proteln complex between DNA-GGC-fragnent labelled by 32P and the alpha- 
protein nuclei from human blood vessel cells with ASP in coB^arison with 
the amount of the DNA-proteIn complex when the corresponding pre-lnmine 
sera N5 and tl7 were onployed Instead. 
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Both Of the Inwne sera Ml and N2 as well as the prelwune sera 
76 (H3) had no influence on the fonaatlon (aMunt) of the OHA-protein 
cooplex, Mhen such sera *«re used in a dilution of 1:100. 

These additional data confim that the use of lawine rabbit 
sera containing antibodies generated by adartni strati on of the present 
peptide vaccine, can prevent the foroation of a DNA-protein complex between 
DNA-GGC site fragiMnts characteristic of the gene that expresses the Gs 
proteins and protein extract the nuclei of blood vessel endothelium with 
ASP. characteristic of the herpes transcriptional factor, and consequently 
the polypeptide vaccine can prevent the developaent of ASP. 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(1) APPLICANT: Colubev, Daniel B. ET AL 

(ii) TITLE OF INVENTION: PEPTIDE VACCINE TO PREVENT DEVELOPMENT OF 
SEVERAL HERPES INFEHIONS AND/OR ATHEROSCLEROTIC PLAQUE 
ATHEROSCLEROSIS 

(111) NUMBER OF SEQUENCES: 8 

(1v) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Karl F. Ross, PC 

(B) STREET: 5676 Riverdale Ave. 

(C) CITY: Bronx 
(0) STATE: NY 

(E) COUNTRY: USA 

(F) ZIP: 10471-0900 

(V) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC coavatlble 

(C) OPERATING SYSTEM: PC-DOS/MS-OOS 

(D) SOFTWARE: Patentin Release #1.0, Version #1.25 
(vl) CURRENT APPLICATION DATA: 



wo 97/34630 



PCT/US97/0S282 



42 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 

(viii) ATTORNEY/AGENT INFORMATION: 

(A) NWK: Hyers, Jontthan E. 

(B) REGISTRATION NUMBER: 26,963 

(C) REFERENCE/DOCKET NUMBER: 19236N 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (718) 884-6600 

(B) TELEFAX: (718) 601-1099 

(C) TELEX: 620428 



(2) INFORMATION FOR SEQ ID N0:1: 
(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 84 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: ONA (genoaic) 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 
(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1..84 
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(x<) SEQUENCE DESCRIPTION: SEQ ID N0:1: 
GCC CCC CTC CCC GC6 CCC 6CG CCC CCC TCC ACG CCC CC6 666 CCC 6A6 
Ala Pro Leu Pro Ala Pro Ala Pro Pro Ser Thr Pro Pro 61y Pro 61u 

15 10 15 

CCC 6CC CCC GCC CA6 CCC 6C6 6C6 CCC CG6 GCC GCC 
Pro Ala Pro Ala Gin Pro Ala Ala Pro Arg Ala Ala 

20 25 
(2) INFORHATION FOR SEQ ID N0:2: 

(1) SEQUENCE CHMMaERISTICS: 

(A) LENGTH: 28 anlno acids 

(B) TYPE: anfno acid 
(0) TOPOLOGY: linear 

(11) MOLECULE TYPE: peptide 
(x1) SEQUENCE DESCRIPTION: SEQ ID N0:2: 
Ala Pro Leu Pro Ala Pro Ala Pro Pro Ser Thr Pro Pro Gly Pro Glu 

15 10 15 

Pro Ala Pro Ala Gin Pro Ala Ala Pro Arg Ala Ala 

20 25 
(2) INFORHATION FOR SEQ ID N0:3: 
(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 75 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEONESS: single 

(D) TOPOLOGY: linear 

(11) MOLECULE nPE: ONA (genomic) 
(111) HYPOTHETICAL: NO 
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(Iv) ANTI-SENSE: NO 
(1x) FEATURE: 

(A) NAME/KEY: COS 

(B) LOCATION: 1..7S 

(x1) SEQUENCE DESCRIPTION: SEQ ID N0:3: 
6CT CCT CCA 6A6 6CC GAC 6Ce CG6 ACC CTC C6A C6T CCT 66C CCG CC6 
Ala Pro_Pro Glu Ala Asp Ala Arg Thr Leu Arg Arg Pro 61y Pro Pro 

15 10 15 

CTG CCG CT6 CCG CCT TCC Cn CTC CCG 
Leu Pro Leu Pro Pro Ser Leu Leu Pro 
20 25 
(2) INFORMATION FOR SEQ ID N0:4: 

(I) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 ««1no acids 
(6) TYPE: a»1no acid 
(D) TOPOLOGY: linear 

(II) MOLECULE TYPE: peptide 

(Xl) SEQUENCE DESCRIPTION: SEQ ID N0:4: 
Ala Pro Pro Glu Ala Asp Ala Arg Thr leu Arg Arg Pro Gly Pro Pn 

15 10 « 

Leu Pro Leu Pro Pro Ser Leu Leu Pro 
20 25 
(2) INFORMATION FOR SEQ ID N0:5: 
(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 78 base pairs 

(B) TYPE: nucleic acid 

(C) STRANOEONESS: single 
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(D) TOPOLOGY: linear 
(11) HOLECULE TYPE: ONA (genoalc) 
(111) HYPOTHETICAL: NO 
(1v) ANTI-SENSE: NO 
(1x) FEATURE: 

(A) NANE/KEY: CDS 

(B) LOCATION: 1.78 

(x1) SEQUENCE DESCRIPTION: SEQ 10 N0:5: 
G6C ACC 6AC 66C CCC 6CC C6A 6GA Gee G6A A6C 66A 66A 6GA C6C G6C 
Gly Thr Asp Gly Pro Al» Arg Gly Gly Gly Ser Gly Gly Gly Arg Gly 

15 10 15 

CCC GGT G6C GGA AGA GGT GGC CCC CGC GGG 
Pro Gly Gly Gly Arg Gly Gly Pro Arg Gly 

20 25 
(2) INFORMATION FOR SEQ 10 N0:6: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 aalno acids 

(B) TYPE: aslno acid 
(0) TOPOLOGY: linear 

(11) HOLECULE TYPE: peptide 
(xl) SEQUENCE DESCRIPTION: SEQ ID N0:6: 
Gly Thr Asp Gly Pro Ala Arg Gly Gly Gly Ser Gly Gly Gly Ar^ Gly 

15 10 15 

Pro Gly Gly Gly Arg Gly Gly Pro Arg Gly 
20 25 

(2) INFORMATION FOR SEQ ID N0:7: 
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(I) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 78 base pairs 

(B) TYPE: nucleic acid 

(C) STRANOEDNESS: single 

(D) TOPOLOGY: linear 

(II) MOLECULE TYPE: DNA (genwalc) 
(111) HYPOTHHICAL: HO 

(Iv) ANTI -SENSE: HO 
(1x) FEATURE: 

(A) HAHE/KEY: CDS 

(B) LOCATIOH: 1.7B 

(2) IHFORNATION FOR SEQ 10 H0:7: 

(I) SEQUEHCE CHARACTERISTICS: 

(A) LENGTH: 84 base pairs 

(B) TYPE: nucleic acid 

(C) STRANOEDNESS: single 
(0) TOPOLOGY: linear 

(II) MOLECULE TYPE: DNA (genomic) 

(III) HYPOTHHICAL: NO 
(Iv) ANTl-SEHSE: NO 
(1x) FEATURE: 

(A) HAHE/KEY: CDS 

(B) LOCATIOH: 1..84 

(Xl) SEQUENCE DESCRIPTIOH: SEQ ID H0:7: 
6GC TGG 6CT GCG CGG C66 GGC CG6 CGA C66 G6A CGG C66 C6G GGA C6A 
61y Trp Ala Ala Ar^ Arg Gly Arg Arg Arg Gly Arg Arg Arg Gly Arg 
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CGT CGC C6C CAG CGG C6A GCG GCA C66 AGA CG6 AGG 
Arg Arg Arg Gin Arg Arg Ala Ala Arg Arg Arg Arg 

20 25 
(2) INFORMATION FOR SEQ ID N0:8: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 ailno acids 

(B) nPE: aalno acid 
(D) TOPOLOGY: linear 

(11) HOLECULE TYPE: peptide 
(xl) SEQUENCE DESCRIPTION: SEQ ID N0:8: 
Gly Trp Ala Ala Arg Arg 61y Arg Arg Arg Gly Arg Arg Arg Gly Arg 

IS 10 IS 

Arg Arg Arg Gin Arg Arg Ala Ala Arg Arg Arg Arg 
20 2S 
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WAT IS CLAIMED IS: 

1. A pharMceutlcal coaposltlon for preventing pathogenic 
developnent of several herpes Infections awj/or atherosclerotic plaques, 
which consists essentially of: 

(a) 10 to 30X by weight of a polypeptide having Sequence 10 2: 
Ala Pro Leu Pro Ala Pro Ala Pro Pro Ser Thr Pro Pro 61y Pro Glu 

I 5 10 15 

Pro Ala Pro Ala 61n Pro Ala Ala Pro Arg Ala Ala 
20 25 J 

(b) 10 to 301 by weight of a polypeptide having Sequence ID 4: 
Ala Pro Pro Glu Ala Asp Ala Arg Thr Leu Arg Arg Pro Gly Pro Pro 

1 5 10 15 

Leu Pro Leu Pro Pro Ser Leu Leu Pro 
20 25; 

(c) 10 to 3« by weight of a polypeptide having Sequence ID 6: 
Gly Thr Asp Gly Pro Ala Arg Gly Gly Gly Ser Gly Gly Gly Arg Gly 

1 5 10 15 

Pro Gly Gly Gly Arg Gly Gly Pro Arg Gly 

20 25 : and 

(d) 10 to 30Jt by weight of a polypeptide having Sequence ID 8: 
Gly Trp Ala Ala Arg Arg Gly Arg Arg Arg Gly Arg Arg Arg Gly Arg 

15 10 15 

Arg Arg Arg Gin Arg Arg Ala Ala Arg Arg Arg Arg 
20 25 
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2. A Mthod of preventing pathogenic developnent of several 
herpes virus Infections an4/or atherosclerotic plaques In a aamallan 
subject subjectable thereto, which coaprlses the step of administering to 
said namallan subject, a therapeutically effective aaount of the 
phanaaceutlcal conposltlon defined In claim 1. 

3. The method of preventing pathogenic development of several 
herpes Infections and/or atherosclerotic plaques In a manaallan subject 
defined In claim 2 wherein the pharmaceutical composition Is administered 
by Injection. 

ye/ 
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FIG. 1 
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Fig.J|!» Binding of rabbit #76 serum to first peptide 
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Fig.:^. Binding of rabbit #77 serum to first peptide 
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Fig.y. Binding of rabbit U76 serum to second peptide 
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Fig.X Bihaing of rabbit #76 serum to .KiYfl pcpfide 
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Fig.)C^. Binding of rabbit #77 serum to third peptide 
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Fig.7. Binding of rabbit #76 serum to fourth peptide 
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Fig.}f. Binding of rabbit #77 serum to fourth peptide 
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